In Australia, successful seasonal predictions of wet and dry conditions are achieved by utilizing the remote impact of sea surface temperature (SST) variability in tropical oceans, particularly the Pacific Ocean, on the seasonal timescale. Beyond seasonal timescales, however, it is still unclear which processes and oceans contribute to interannual-to-decadal wet/dry conditions in Australia. This research examines the interannual-to-decadal relationship between global SST anomalies (SSTAs) and Australian wet/dry variability by analyzing observational data and global climate model experiments conducted with the NCAR Community Earth System Model (CESM) and the Model for Interdisciplinary Research on Climate (MIROC). A 10-member ensemble simulation suite for 1960 (CESM) and 1950 is conducted by assimilating the observed three-dimensional ocean temperature and salinity anomalies into fully coupled global climate models. In both observational analyses and ocean assimilation experiments, the most dominant annual mean precipitation variability shows a clear relationship with SSTAs in the tropical Pacific and the Atlantic. Our partial ocean assimilation experiment, in which the ocean component of the CESM and MIROC are assimilated by the observed ocean temperature and salinity anomalies in the equatorial Pacific only, shows that the tropical Pacific SST variability is the main driver of Australian precipitation variability on the interannual-to-decadal timescales. However, our additional partial ocean assimilation experiment, in which the climate models incorporate the observed anomalies solely in the Atlantic ocean, demonstrates that the Atlantic Ocean can also affect Australian precipitation variability on the interannual-to-decadal timescale through changes in tropical Pacific SSTAs and the modulation of the global Walker circulation. Our results suggest that about a half of Australian interannual-to-decadal precipitation variability originates from the Atlantic Ocean.
Introduction
Australia experiences prolonged or intermittent severe droughts that devastate local economies, put significant strain on the agriculture industry and contribute to wildfires [1, 2] . For example, the Millennium Drought (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) impacted the populated areas of Australia, including cities like Melbourne, Brisbane, and Sydney causing severe water restrictions and a ban on outdoor water use [3] . In addition, a significant drop in the gross domestic product was observed and blamed on the drought in Australia [4] . Conversely, Australia is susceptible to flooding, which affects major metropolitan areas, fore example, the 1976 Brisbane and 2002 Townsville floods [5, 6] . Due to Australia 1901-2016 [32] . SLP extends from 1948-2015 with a 2.5 • resolution [33] . SST has a 2 • resolution extending from 1854-2016 [34] . These reconstructed datasets use statistical analyses for spatial completeness, especially since observations from earlier years are more sparse.
Models
This study used two fully-coupled, low-resolution models: the CESM 1.0.3 [35] and the MIROC 3.2 m [36] . The CESM relies on physics data from the Community Climate System Model [37] version 4, which includes atmospheric dynamics from the Community Atmosphere Model [38] version 4. The resolutions for atmospheric and land are T31 spectral (approximately 3.75 • ) including hybrid sigma pressure coordinates of 26 atmospheric levels and 15 soil levels (surface: 35 m). The ocean model includes 60 vertical levels and is coupled with the sea-ice model, which has a resolution of approximately 3 • . Within the CESM, the land, atmosphere, and sea-ice communicate every 30 min, while the ocean couples with the atmosphere once a day. The land portion is from the Community Land Model version 4 and has a carbon-nitrogen biogeochemical cycle, a groundwater model, and a wildfire scheme [39] . Details of the model's basic performance in the configuration can be found in the results of the CESM described in previous studies [35, 40] .
The MIROC uses a T42 spectral horizontal grid, including 20 vertical levels of sigma pressure coordinates and a standard physics package cooperatively developed at the Center for Climate System Research (CCSR), the University of Tokyo's Atmosphere and Ocean Research Institute, and the Frontier Research Center for Global Change [41] . The ocean component has a higher resolution (1.4 • -latitude and 0.56-1.4 • -longitude) compared to the CESM with 44 levels. All components of atmosphere, ocean, land, and sea-ice modules are coupled without any flux corrections for exchanging heat, water, and momentum fluxes between the atmosphere and the ocean. [42] . Details of the performance and settings of the MIROC were described in a previous study [36] .
Partial Assimilation Experiments
In this study, we analyzed ocean data assimilation experiments as described in previous studies [40, [43] [44] [45] . Both the CESM and MIROC runs consisted of 10 ensemble members with time-varying observed external forcings (solar, aerosols, land-use change, and greenhouse gases) prior to 2005. After 2005, we prescribed the RCP4.5 emission scenario for the CESM and the A1B-type scenario for the MIROC. Using these configurations for the external forcings, the observed global three-dimensional ocean temperature and salinity anomalies (CESM: 0-3000 m; MIROC: 0-700 m) were assimilated into the ocean components of global climate models (the global ocean assimilation runs). By assimilating the surface and sub-surface ocean fields, the models were able to simulate the ocean variability in the mixed layer depth, thermocline, and thermodynamics more appropriately compared to an SST-only assimilation. As a result, our assimilation run was suitable for the investigation of the interannual-to-decadal climate variability. The observations were derived from the ECMWF ocean reanalysis product (version 4) for 1958-2014 in the CESM, but the objective analysis was termed ProjD for 1945-2010 in the MIROC [46, 47] . The monthly observations of these datasets were linearly interpolated into daily values and then assimilated into the ocean model component in each climate model using an Incremental Analysis Update scheme [48, 49] . The ocean assimilation systems were developed individually in each model, but they were applied using a similar method. More detailed methodology and its application for decadal climate prediction have been described by previous studies of the MIROC [50, 51] and the CESM [52] .
To evaluate the ocean contribution to Australian precipitation, we partially assimilated the observed three-dimensional ocean temperature and salinity anomalies in the equatorial Pacific (CESM and MIROC: 10 • S-10 • N) and the entire Atlantic (CESM: 30 • S-70 • N; MIROC: 50 • S-60 • N), respectively. Each partial assimilation and global runs included 10 ensemble members with different time ranges for the CESM and MIROC (1950 MIROC ( -2010 after the model spin-up (2 years for the CESM and 5 years for the MIROC). The ensemble mean was used to analyse the data. The initial conditions for the assimilation runs were obtained from 10-member initial conditions within the twentieth century historical simulation as designed by the Coupled Model Intercomparison Project-5 (i.e., prescribing the observed external forcings without ocean data assimilation). Our assimilation procedure took into account the model climatological biases and had no significant model drift in the global and partial ocean data assimilation runs. These assimilation systems were developed in order to conduct decadal climate predictions in previous studies [50, 52] . The partial assimilation experiments captured both the low frequency atmospheric response to SST variability in the partially assimilated area (i.e., Atlantic or equatorial Pacific) and air-sea interaction responses that are remotely forced by the partially assimilated ocean. Partial assimilation and similar experiments were conducted in previous studies [25] [26] [27] 29, 44, 53, 54] and the use of two separate general circulation models allowed us to evaluate the robust features as well as the model uncertainty.
Results

Model Validation
To capture the most correlated variability of Australian precipitation between observations and model simulations, we conducted a singular value decomposition (SVD) analysis [55] (similar to the maximum covariance analysis but using a correlation matrix) from the annual mean precipitation anomalies over Australia (45 • S-10 • S, 105 • E-160 • E) between the GPCC and the ensemble mean of the model global runs (top panels in Figures 1 and 2) . Because of the different lengths of the model simulations, the SVD analysis was applied from 1960-2014 in the CESM and from 1950-2010 in the MIROC. Nevertheless, the first SVD mode in both the CESM and MIROC versus the observations explained most of the variance of the Australian precipitation variability through the square covariance fraction (SCF), the percentage of square covariance between the two fields explained in the leading SVD mode (SCF = 85.5% and 88.6%, respectively). The model's simulated temporal variations in the first SVD mode were highly correlated with the observed variations (correlation coefficient R = 0.66 in the CESM and 0.65 in the MIROC; Figures 1c and 2c) . The observed precipitation pattern associated with the first SVD mode showed a monopole structure for the entirety of Australia with a local maximum on the Eastern side (Figures 1a and 2a ). This monopole pattern was also captured by the first SVD mode of global runs in both the CESM and MIROC very well (Figures 1b and 2b) , although both models overestimated the precipitation anomalies over Western Australia. In particular, the first SVD mode captured the multi-year wet periods around the mid-1970s and late-1990s and additionally, the dry periods around the early-1990s and early-2000s (Figures 1c and 2c ). During these periods, Australia experienced severe flooding events in Brisbane [6] in 1974, Townsville [5] in 1998, and in Queensland [56] in 2010-2011, and also, a drought occurred in Queensland [57] in the early-1990s as well as the millennium drought [2] in the early-2000s. In fact, the observed and model-simulated principal components of these first SVD modes (black and red lines in Figures 1c and 2c ) exhibited a larger power in the lower frequency components with a spectral peak at 12.5 years (a frequency of 0.08 cycles per year) in both the CESM and MIROC (black lines in Figure 3 ). Our SVD analysis suggests that these wet and dry conditions are mainly attributed to the SSTAs in Australian precipitation variability.
Figures 4a and 5a show the observed patterns of SST and SLP anomalies associated with the first SVD mode between the GPCC observation and the global assimilation runs. We found La Niña-like SST and SLP anomaly patterns which were characterized by SST cooling in the central tropical Pacific, its surrounding warming in the Western Pacific, and a zonal pressure gradient with positive SLP anomalies in the Eastern tropical Pacific and negative ones in the Indo-Western Pacific regions. This zonal SLP gradient associated with the first SVD mode corresponded to the strengthened (weakened) Walker circulation in the Indo-Pacific sector during enhanced (suppressed) Australian precipitation years. The La Niña-like patterns accompanied the warm SSTAs around the Australian coastline and the lower-than-normal SLP covering its entire continent, which is consistent with the increase in Australian annual precipitation. These features were captured very well in the global runs of both the CESM and MIROC (Figures 4b and 5b) , indicating that the SSTAs play an important role in the Australian interannual-to-decadal precipitation variability. These results suggest that our model experiments are a reasonable method to evaluate the ocean impacts on the Australian precipitation variability. 
Ocean Impacts on Australian Precipitation Variability
As described in the previous subsection, the first SVD modes of Australian precipitation between the observations and global runs of both the CESM and MIROC accompanied significant SST correlations in the equatorial Pacific with a wide swath exceeding −0.6 (Figures 4b and 5b) , suggesting that the equatorial Pacific SST is the primary driver for Australian precipitation variability. To further explore this, we applied an SVD analysis for the Australian precipitation variability between the observations and ensemble means of the equatorial Pacific partial assimilation runs (Figures 1d,f and 2d,f) . Similar to the results in the global runs, the first SVD mode between the observations and the equatorial Pacific runs explained most of the variance in both the CESM and MIROC (86.6% and 89.1%). These first SVD modes showed significant correlation coefficients of principal components between the observations and model simulations in both the CESM and MIROC (R = 0.63 and 0.67 in Figures 1f and 2f ) and exhibited monopole precipitation patterns over Australia (Figures 1c,d (Figures 4d and 5d ). This result strengthens the suggestion that the La Niña-like SST forcing in the equatorial Pacific is the main driver of the enhanced annual precipitation in Australia and vice versa. We can see the lower-than-normal SLP anomalies over the entire Australian continent were associated with the weakened Pacific Walker circulation (Figures 4d and 5d) , which is consistent with the enhanced precipitation over Australia (Figures 1e,f and 2e,f ). There were also significant correlations in the model-simulated principal components of the first SVD modes between the global runs and the equatorial Pacific partial assimilation runs for both the CESM (red lines in Figure 1c ,f; R = 0.71) and the MIROC (red lines in Figure 2c ,f; R = 0.79), further strengthening this result. Although ENSO is a major driver of Australian precipitation variability on seasonal timescales [7] , a similar mechanism showing the equatorial Pacific Ocean impacts on the Australian precipitation was found even on the decadal timescale ( Figure 3 ).
There is evidence that the Atlantic ocean may affect the tropical Pacific climate variability [25] [26] [27] 29] , and, in turn, potentially affect Australian precipitation [30] . To identify the Atlantic origin of Australian precipitation variability, we applied the SVD analysis to the Australian precipitation variability between the observations and ensemble means of the Atlantic partial assimilation runs (Figures 1g-i and 2g-i) . The first SVD modes in the Atlantic partial assimilation runs explained 43.5% in the CESM and 65.1% in the MIROC for total covariance, which were well separated from higher modes (the SCFs of second SVD modes in the CESM and MIROC are 17% and 11.1%, respectively). The correlation coefficients of the principal components in the leading SVD modes were statistically significant (R = 0.37 in the CESM and 0.46 in the MIROC). The Atlantic partial assimilated experiment also captured a very similar positive monopole-like pattern for the observed precipitation variability that was comparable to the global and equatorial Pacific runs (Figures 1 and 2) . The observed principal components of the first SVD modes in the global, equatorial Pacific, and Atlantic runs were almost identical to each other (black lines in Figures 1c,f,i and 2c ,f,i; R > 0.95). In addition to the Australian precipitation variability, the observed SST and SLP anomalies correlated with these first SVD modes and also showed indistinguishable patterns from each other (left panels in Figures 4 and 5) . Even though the model-simulated precipitation variability is driven by the different ocean basins, the SVD analysis captured the same observed precipitation variability in Australia.
In the Atlantic partial assimilation runs, the first SVD mode accompanied the equatorial Pacific SST cooling (Figures 4f and 5f ) and the enhanced precipitation over Australia (Figures 1h and 2h) , similarly to the results of the global and equatorial Pacific runs. Previous studies have indicated that the Atlantic Ocean variability can drive the tropical Pacific climate variability through modulation of the global Walker circulation [25] [26] [27] 29] . Consistent with these results, our Atlantic partial assimilation run demonstrates that the SST cooling in the equatorial Pacific partially originates from the Atlantic Ocean variability, which further enhances precipitation in Australia. This negative correlation between the Eastern equatorial Pacific SST and Australian precipitation in the Atlantic partial assimilation run was stronger in the MIROC than in the CESM (Figures 4f and 5f ). In fact, the first SVD mode in the MIROC Atlantic partial assimilation runs clearly showed equatorial Pacific SST cooling and lower-than-normal SLP over the Australian continent (Figure 5f ) though those responses were much weaker in the CESM Atlantic partial assimilation run (Figure 4f ). In any case, our results suggest that the Atlantic is able to trigger the central Pacific SST variability and the subsequent changes in Australian annual precipitation.
Atlantic Origin Changes in Australian Precipitation
To identify the Atlantic origin of the central tropical Pacific SST variability, we produced a scatter plot of the annual mean SSTAs in the Niño 4 region (5 • S-5 • N, 160 • E-150 • W) between the observations and the Atlantic partial assimilation runs of the CESM and MIROC (Figures 6 and 7) . Similar results were obtained when we use the global assimilation runs instead of the observations. The Niño 4 region was chosen over the Niño 3.4 region (5 • S-5 • N, 170 • E-120 • W) because it has a lower frequency [58, 59] (1964, 1971, 1973, 1974, 1984, 1985, 1988, 1989, 1999 and 2000) and nine warm years (1957, Using the cold and warm years extracted from the scatter plots of the central tropical Pacific SSTAs (Figures 6 and 7) , we conducted a composite analysis of annual precipitation anomalies in Australia (Figures 8 and 9) . Consistent with the SVD analysis, the observed annual precipitation anomalies tended to show wet conditions for the entirety of Australia during cold years, but dry conditions were observed during warm years (left panels in Figures 8 and 9) . During cold years, in particular, the enhanced precipitation anomalies in Eastern Australia were well simulated in the equatorial Pacific and the Atlantic partial assimilation runs of both the CESM and MIROC (Figure 8 ). We can also confirm the consistency with the SVD analysis, whereby those cold years showed larger observational principal components in the first SVD mode (blue dots in Figures 6 and 7) , except for 1964, 1985, and 1988. Similar features, but in an opposite phase, were also obtained in the warm year composite in the MIROC (bottom panels in Figure 9 ), though the warm year composite in the CESM showed a noisier pattern because of the smaller sampling number of warm years (only three years; upper panels in Figure 9 ). Additionally, in the warm composite years, precipitation anomalies in the CESM Atlantic run showed almost no statistical significance over Australia (black dots in Figure 9c ). Because of this lesser Atlantic impact on the warmer SSTAs in the central tropical Pacific, the Atlantic partial assimilation run in the CESM, compared to the MIROC, showed a weaker impact on Australian precipitation variability. Figures 6 and 7 , in which the annual SSTAs in the Niño 4 region are below −0.5 standard deviations in both observation and the Atlantic partial assimilation runs of the CESM (1964, 1984, 1988, 1989, 1998, 1999, 2010 and 2011) and the MIROC (1964, 1971,1973, 1974, 1984, 1985, 1988, 1989, 1999 and 2000) . Figures 10 and 11 show the SST and SLP anomaly patterns in the cold and warm year composites. For the cold composite years, in both the CESM and MIROC, the observations showed equatorial Pacific SST cooling and the zonal SLP anomaly gradient in the tropical Pacific with the dominant negative SLP anomalies over Australia and the Eastern Indian Ocean (left panels in Figure 11 ). These SST and SLP anomaly patterns were captured well in the equatorial Pacific partial assimilation runs in both the CESM and MIROC models (middle panels in Figure 11 ), indicating that the equatorial Pacific SST cooling and subsequent Australian decreased SLP anomalies were the main factors in the enhanced precipitation in Australia. The Atlantic partial assimilation runs in both the CESM and MIROC also captured these features, albeit with almost half of the amplitudes of the equatorial Pacific SST cooling compared to the observations and the equatorial Pacific partial assimilation runs (right panels in Figure 11 ). Similar features, but opposite phases, were obtained for the warm year composite in the MIROC (bottom panels in Figure 10 ). These results strongly support the finding that the Atlantic Ocean variability contributes to the Australian precipitation variability through changes in SLP anomalies over the Australian continent via the equatorial Pacific SST forcing. Figure 8 but for the warm year composite. The dotted region is above the 90% statistical significance level using Student's t-test for precipitation anomalies. The cold years are obtained from scatter plots in Figures 6 and 7 , in which the annual SSTAs in the Niño 4 region are above −0.5 standard deviations in both observation and the Atlantic partial assimilation runs CESM (1977, 2004, and 2009 ) and the MIROC (1957, 1958, 1977, 1987, 1993, 2002, 2003, 2004, and 2005 ).
On the other hand, the warm year composite in the CESM may have a different process in terms of Atlantic impacts on Australian precipitation variability. The CESM warm year composite shows the northwest-southeast SLP anomaly gradient over the Australian continent in all of the observations, the equatorial Pacific, and the Atlantic partial assimilation runs even though there are warmer SSTAs in the equatorial Pacific (upper panels in Figure 10 ). Because of the geostrophic balance, this SLP gradient within the Australian continent accompanies the southerly wind anomalies, which then may cause suppressed precipitation in Southern Australia through the meridional advection of dry air from higher latitudes. However, this process may depend on the local wind anomalies in Australia, and the CESM may barely resolve this local process because of its lower horizontal resolution. As a result, the Australian precipitation anomalies in the CESM warm year composite exhibited diverse patterns in observations, the equatorial Pacific, and the Atlantic partial assimilation runs (upper panels in Figure 9 ). 
Discussion
Consistent with previous studies [24] [25] [26] [27] 29, 52, 60] , our Atlantic partial assimilation runs identified the Atlantic's important impact on tropical Pacific climate variability through the tropical inter-basin gradients of SST and SLP anomalies between the Atlantic and the Pacific. In fact, our composite analyses of both observations and the Atlantic partial assimilation runs show ed the tropical inter-basin contrast of SSTAs between the two oceans-the equatorial Pacific SST warming (cooling) was associated with the SST cooling (warming) in the Southern tropical Atlantic Ocean during the warm (cold) year composites in both the MIROC and CESM (left and right panels in Figures 10 and 11) . During the cold year composites in particular, we found warm SST and negative SLP anomalies in the Southern tropical Atlantic in observations and the Atlantic partial assimilation runs (left and right panels in Figure 11 ), which consisted of the tropical inter-basin SST and SLP gradients. Notably, the equatorial Pacific partial assimilation runs showed unclear responses in the tropical Atlantic SSTAs (Figures 4d, 5d, 10b, 10e, 11b and 11e ), supporting our hypothesis about the Atlantic origin of the tropical Pacific climate variability. Our findings are also consistent with previous studies, in which the Southern tropical Atlantic SST warming was shown to affect the inter-basin gradient of SLP anomalies, which triggers the central Pacific SST cooling through the modulation of global Walker circulation [44] . Previous studies referred to the inter-basin SST and SLP gradients as the trans-basin variability (TBV) [25, 29] .
Based on the TBV perspective, our study implies the following process associated with Atlantic impacts on Australian precipitation variability. The SSTAs in the tropical Atlantic cause atmospheric vertical motions and its compensating vertical motions in the central tropical Pacific, which results in changes in the Pacific Walker circulation. Once the Pacific Walker circulation changes due to Atlantic forcings, it drives atmosphere-ocean interactions in the tropical Pacific through local Bjerknes feedback. Due to the fully coupled climate models, we identified a La Niña-like atmosphere-ocean response to the Atlantic forcing. However, it is still unclear what role the three-dimensional ocean field has on the low frequency ocean variability. Because Australia is located in the Western part of the Pacific Walker circulation, the vertical motion associated with the changes in the Western part of Pacific Walker circulation directly affects Australian precipitation variability. As a result, the warmer (colder) SSTAs in the tropical Atlantic cause SST cooling (warming) in the central Pacific, which, in turn, induces the upward (downward) motions and enhanced (suppressed) precipitation over Australia through the strengthened (weakened) Pacific Walker circulation. It is still unclear from this research which mechanisms regulate the warming or cooling of the Atlantic.
In addition to the Pacific and Atlantic basins, the Indian Ocean may also have a role in Australian precipitation variability. SST correlations associated with the first SVD modes showed a dipole-like pattern in the Indian Ocean-negative correlations in the west and positive in the east, except for the CESM Atlantic run (Figures 4a-e and 5a-f). These patterns resemble the IOD [16, 17] and Ningaloo Niño [61] , which are known to affect precipitation over Australia [13, 62] . In addition to these impacts on Australian precipitation variability, the Indian Ocean could influence the Pacific Ocean through an atmospheric bridge on the interannual-to-decadal timescale [23, 28, 63, 64] . Further analysis regarding the inter-basin interaction among three oceans would be beneficial to better understand and improve the Australian precipitation predictability on interannual-to-decadal timescales.
From this research, there are implications for increased predictability of Australian wet/dry conditions. Whereas the current seasonal prediction of Australian precipitation relies mainly on ENSO predictive skills, multi-year predictability for wet/dry conditions in Australia could be achieved by utilizing the TBV predictability [65] . Generally speaking, climate variability on larger spatial scales has longer predictability [66] . Because the inter-basin interactions, such as the TBV, show larger spatial scales than ENSO due to including the Atlantic Ocean, the Atlantic impacts on the Australian precipitation variability may have longer timescales compared to ENSO. In fact, some state-of-the-art climate prediction systems show multi-year predictive skills for TBV, which reflects much longer predictability than ENSO [29, 30] . Moreover, the Atlantic partial assimilation runs showed decadal variability with peaks and ridges lasting several years, particularly after the mid-1980s (Figures 1i and 2i) , and additionally, there was a decadal peak of spectral power for Australian precipitation variability, particularly in the MIROC (Figure 3) . The longer predictability of Australian precipitation could translate into better assessment of climate risks for agriculture, water resources, and fire probability [40, 52] .
Conclusions
This research evaluated the potential interannual-to-decadal predictability of Australian precipitation using fully-coupled global climate models: the MIROC and the CESM. By assimilating the observed ocean temperature and salinity in the global, equatorial Pacific, and Atlantic Oceans with 10-member ensemble suites, we evaluated impact of the oceans on Australian precipitation variability. Past researchers have mainly focused on the roles of the Indian and Pacific basins in precipitation anomalies in Australia, particularly on seasonal-to-interannual timescales [67] [68] [69] [70] [71] [72] . This research, however, took into consideration the effects of the Atlantic basin and inter-basin interactions on Australian precipitation variability on interannual-to-decadal timescales. Our study also discussed the importance of inter-basin interactions in climate predictability, as described in the previous studies [24] [25] [26] [27] 29, 60, 73, 74] .
The results of this study show that the Australia precipitation variability is mostly attributed to global ocean variability. In particular, the equatorial Pacific SST variability is the main driver for the observed precipitation variability in Australia. Interestingly, however, we also identified the Atlantic Ocean impacts on Australian precipitation variability by affecting changes in the tropical Pacific climate through the TBV mechanism. Our SVD analysis in the Atlantic partial assimilation runs suggests that the predictability of Australian decadal precipitation anomalies would be enhanced by utilizing the multi-year predictive skills of TBV [29] . By combining our result with the seasonal forecast of ENSO, Australian climatologists may be able to provide more accurate forecasts of Australian wet/dry conditions on seasonal to decadal timescales. Future work should focus on additional experiments using different models and examining the role of TBV in past and future climates. There is also a need to determine which mechanisms affect the warming and cooling of the Atlantic Ocean because Atlantic changes are important for the Australian decadal precipitation variability through changes in the tropical Pacific climate.
Conflicts of Interest:
The founding sponsors had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the decision to publish the results.
Abbreviations
The following abbreviations are used in this manuscript: 
ENSO
